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(57) Abstract: 

PROBLEM TO BE SOLVED: To surely form an alignment 
mark which can be detected readily when forming a 
circuit pattern feature and a photolithograph alignment 
mark simultaneously on a semiconductor wafer by 
etching. 

SOLUTION: An alignment mark 15 is formed as a 
complex mark which is constituted of a plurality of 
small marks 17 and a small mark is well similar to a 
circuit pattern feature in shape, dimension and 
interval. An etching velocity inside a region of a 
circuit pattern feature and etching velocity inside a 
region of each small mark are practically the same. 
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(57) [S»] 

^-*i7a»&«j*£ivc^a*£"*'-* i: LtM$ 
/J>$v>^-^tt, J&R, *iJ:VIBIi*S|Hl!S^ 

wart©* y^- v^a«as*jt«jniRi cx-fos r t 
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[!***l] *yfi'?\z£oXtm#9^±\c® 
©SBfi^ffi-cfcoT, mflET^'i'^^h-r-^li, Sic 

& £ m?ti<D'b Jv^-^ ©$» ©si ^fy ^iia io 

t k. mcxh 5 r t t 1- 5 

[f***2] fflfE/h£i^-^f4, EK^^-^Wtft 
©®$©2f&:WT©*#$©^^V:/ffi&&^LTi^ 
** 1 ffi*W¥i*fl*«IIIf&©5![ 

[f***3] flfB/J>3vw-*<Dfi;*7fmi:, KTCEI 
gg/-?^ _ v4$tR(7> ft £ © 2 f^TT-ife 5 i £ £ 1" 
5!*** l S*©¥ilMMH*ll8©Mft:frifc. 

[19**4] ^^^-^©m JBflt fccfctfPfllH 20 
14, ES§^^->-#lt©t©£*KWlc^— C-foSr £ 

I!*** 5] flftfEHi^^-viRF^ivafrfs/h^v^ 

»** 1 E«©^ft:«a0lS©Kjt*«fe. 

[f***6] tMB*^ h u^ii, ms&mtxih 

t>, 0. 1 6 575^0. 2 4 ^m 2 Oiyfy^i 
S«c&*LT^5r££#&£1-5i***5lE«©¥iil 30 

[5***7] (Hi^^-vittm*3j;o ; T7-r^>h^ 

-*§r»j£1-5fc«>fc, 

h wj-K&\*x¥mwsm*=- v v * 1-5*3© 

* 7- v 7° hX V % 5 r £ £ -f 5 !*** 5 fEiffi© 
¥«*«SlHlK©Sijt*j£. 

If** 7 IE*©^#*«08i©ffi!ig*&. 40 
[1***9] tfJfE^ 5^^/(4, BUt^^^yf- 

^?Xhh^k Sr#m£i-5f*** 1 E«c0>¥^fc*» 

E?S©Mj£^feo 
[1***10] T7-T^ V K-7-^f4, ^ft*^ 

©# - ym.\m& £ iifc r 7 << * y V ? xh 5 - 

£ £#®£1-5f*** l IS«©*3J«^aie]te©SS!it*- 

[1***11] /h£v^— ^©-7-^©ft$lc 
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** 1 IB«©^*fr*«(Hl8§©ffilit*fe„ 
[1***12] /h^V^-^14, «*©»»LfcJlJK 

iaa s *vc buiet 7 -r * s v * &»t-5 - £ 

St £ 1-5!*** l fc*<7>¥i*fl^@»©KJi#fc 
[1***13] /hSv^-^tt, tt8U#ft£***tf<l 

T<^5 r £ £#^£1-5!*** i E«©^*fr*a@SS 

[1***14] *.??-y?'K£y)Bf$.Zixtz®®s<? 

7 77 - T 7 4 J-^ h^h-WRT y 4 t^s Y 

^-?im&<o/\^\,^~-*frt>mi$,£tiX^zm&-* 

®©ffl«© 2 {g^T ©*# Sffliyfy £ ffiGa 
tk*9 - XVfWHDfk £ © 2 {£«T©ft * ©^i-fe £ L 
T V > 5 * SrJWI UT« 5 - £ ZW®L £ 1"5 ¥ 

[1***15] /h3V*-e-*©-*ife, fc4t^ffi 
PSI4, lHlSS/^-^m©t©£*SWlC|l]-T'foSr 

£*#m£i-5»**i 4iatt©¥^ft«isiKo 
[1***16] Buieieiss^^-^ttfci^mJie/h^ 

W— C&5g|iV^hU-V^Sr*«LTV^r£S:!«Pm£i- 
53***1 4Gtt0iPfflHfettlBllft. 

[1***17] jKriaaiv^hw^H:, etffi^-c*) 

9, 0. 165 75SO. 24^ m 2 ©xyfy^Wi 
««*tLt^5ri «r«H*fc 1-488**1 6fE«©^ 

it*** i s ] «tes?v^ h i^vfii, *m-mmx% 

mZti. ^y^s'^$^TV>5^£Sr#m£1-5»* 
* 1 6 iEtt©¥»#*«[H]iSg 0 

it*** 1 9 ] iKf8E¥*f«mwL, jk y -> y = 

^T*V^5r£^!^t{ii£1-5i***l 8 8B«©¥*f«fea 

(HlSSo 

[1***20] T7^^^h^-^f4. J|y»((C^3:^ 
©* - 7mmz.Bi$, £ titz T 7 -f > V h - T* fo 5 r 
£ £ 1-51*** 1 4 |E«©¥*fr*aiHlSSo 

[1***2 1] /h$V^-^{4, -^©^-^©S^JC 
« LV^SMfctt*** SrW LTV ^5ffl^ Lfc/N-y ^©^ 
- ^ ^^1"5 4 5 fcPta^-Cfc 5 r. £ £ 1"5I* 
**1 4fB«©*^*aiE]S§„ 

[1***2 2] **tw-^|i, *»©»«Lfc5iJt 
BSS * JxT SfFlET 7 ^ V h "7- ^ SrJg* LT l> 5 r £ 
?r#®£1-5i***l 4|S«©^«^S0Ko 

[^**2 3] ffi^£ffiSB£A 5 *ri6l 

5w£*1*«£-f5»**l 4E«©**ft«aiai6. 

H6W©i*«a*l5iM] 

[000 1] 

[^^©mi-5s«»s] 
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[0 0 0 2] 

*3itJ t /*fc»4T7'1'^ V (alignment marks 

) SrWLTV^atE*^*, «»©fi*05 L s'^3g 10 
fi££ft5¥##£«£r;t8fcLT^.5 0 r»fflfg{4*fc, 

[0 0 0 3] ¥**^|§|K&Kj6^;5fc»©l£#©V 
fttxtffcbfcv*. *a«AS:iRi±**5fc«>li, VLS 

[0 0 04] tt, I«LT8f 

[0 0 0 5] -r^i? tV^^htoTy'i * V h£r#-5;fc 
-7 kerf) ffi^lCfte^ixSo -ttf>©T-^l4 N -r 
%m.<T>y ir\- t>>\> (photo-optical ) ^mtf 40 

[0 0 0 6] TyJ* Vr-^-^li, <£ffl£*x57;*- h 
—*T7° =}■■}) IV (photo-optical ) &tij '7^7 

X-Mi. 0i|x.rf. Ayata ^(C i S*B^rF^4, 794, 648 
Tanimoto^lCiS|5]^4, 769,523 -§% Matsuura^JC 
±51^4,723,221 Matsuura^|Ci5I^S4,702,60 50 
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6 Murakami^(Ct5|B]^4,655, 598 Matsuura^ 
lei 2) 1^4,566, 795 S\ Imahashi^^ <fc 51^14, 441, 
250 -§\ Nakazawa^dJ;5|5lfH,423,959 -§\ Imahashi 
^(Cj; -51^4, 377,028 -Jjh Suwa^lC «t 5 |s]f?4, 390, 27 
9 -5§\ Suzuki^,}; ?>|^4, 315, 201 -^©WifflSfClfB 

[00 0 7] 77^^ Vh-7-^f4 % 0iJ;Ltf*nA$p© 

n 5 ^*6t)*ffi(C «fc o T -7 ^±KffM £ tlZ w t 
*3b*«:*i»3fc«>lJ:» 77-f^ V h-7-^Sr^-TS 

l^xte, il^WSfStt-r^-^^s'^^^ (R I E) [z 
iotffM^M. roigKfc^T, li^affl^ttS 
•7^^*7tJ4^-tir-fnSteffl-7-^tDT7-l'^ > h© 
fc*iciv.^|i577'f^>' h-^-^Sr^y^-^^-t-S 

[00 0 8] ^^ttL<li^f^<©7* h-^ 
-»VLS I HSSStf <7)^stS* ± 9 
5r irdS^rfcS. 0iJx.«. 2 5 6M©DRAM©g 

ftmmicjithtf. m^hu>>?-^ -®mco. 5575 

M0. 8ymX0. StfmOftMffct), 0. 165 

-vi ^iilOT^Jtr^s. -^:St){c x 
14, K^^cmo. 2 5 um<omm&MXt>tlX^Z 0 - 
^l/^VVf- (DT) OU^/UX-MF&ZtltzmftV 

^6<)|C0. 57^Sl. 4/tmWiiii: 7 0 /i m<7)fi$ gr* 
i-S*BftV^*t«)^3S:*l,T*it». ^ixlcJ:i? 3 5 7!; 

TVS. #77-(^K-7S©77^^K-7 
-«ttlC2VMCftl 0^m»ltbiltV^„ 
[0 0 0 9] ^-©Rjfcte-f^it'/^^lSfc.fc!) 

77^^> ^•^-^'^o«tutai^^ h ^^srP^fc^-r 
*.&m*zi&&-t%Wi^Kio\,^x¥f\cmmzt£z> c , -r/i 
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it^mm (CVD) ffcioT^ h^^-V«± 

a. r©xSKtt^-c. fc¥ttttttft9F£ (cmp) a* 

fc»fcfflV^ftSlBftVVfcfc*fcsKy =>VT-3fc«£ 
ft, t©*y->P3yit CMP&S&t;:'b?|#1-£o 
•?:ftl*SE< R I ET-n-trxfi, h ^y^nxif^) > 10 
y = y = vStgroStffiJ; 9 fc*3-f*»tT*©{tB 
(Wxtf, 5 0nm) $.-Q=.y s f-*y9-fZ>-k.lb\Z$it> 
ft5„ :©xyf/<-7^l8ft> >b^~9l,Z 
MLTt>|B]«F(CtTfcft5„ L^L^^b, 77^^y|- 

[0010] m 3 K^ftT^S <t 0 fc, 

h rtlCiottS^y ~>y a^xyf/^^ft, 

S i NJg7 &£UWtftfldteKBlT¥4lft:£S0& 20 

if*»feT*©3faoBi "a" (#Rtf5 Onm) £T' 

fffrftS,, —St, h-7-^ffl«9 rtcojjfy^ 

9 rtcDzKy ->y aycSBi/^nili, yy^ysg® 
3cffil3 i: (S(£|S3 Dig $ <D$. $ T*$> S„ 
[ooii] y-hmmft (GO (D 
T) <DV^)\<<r>T=m y h£-atf£>5f*@K*f;t, 10 

p< y hffl«#*S4dc$ft/j:^ofc. B 3fcL*$ftTI^.5 

SloffllSti, CMPif©ttf#5v-^«t 
(HlSS/^^-^ (ir/U) t©H©S i Ng70j?$(Ct3(t 
5£l (A-B) T-;ibo)t 0 L^LfcdSfe, roriii, 

[0 0 12] 

[fSHMftLJ: 5 t-f-SSB] ±Jfi©»« ©Tfl4, 

hy^^ft5^3lEW7d- h -*^*A*H»"Ctt, 5ft 
HlCf4$ffi-t5rtl4-C-#&V\, *©*S*fcl/t\ 40 
*:fe±tf/*fctt£fctf-rftHJ£tf-T-*©jE»*T5 

[0 0 13] #igWWgl$te, ?ft^f£$3tti"t"'5 w £ CD"C 

[0 0 14] *^WWflfe(OBW»4, |5]gg^*-y<|$®£ 
MfSL -t -5 7" n ± x { c Jo t> T t> ffl V ^ b ft S y f- y V X g 
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[0 0 15] *%WV>i&<D3mt, =-yf-y?Xm\Z.tS 

•&±t£ d £ ©fcvvr 7 -Y ^ y b t— * ©JKlg 

[0 0 16] **W©Sbfctt©BWl4, ^y *s 9 =*> 

/^mmt< mite)?* b /^m^Qim^x 

y^nru * yb^—?m$Lb*mm:\cmmz.tej&x 

# s <fc 5 tc-r s r t -?*> 5„ 

[0 0 17] 

W®te£X}7* b9 Wyy - TyJ *y b-^-y&m 
-yfrbms$.£tix\,^m-&-?-? t LT^^ft, iff 

*->«r*©««rt©3:y^y^«4:, ^ft^ftW/h 

$ v > -7 - ^ wffi^rt © ^yj-i/y&m^nmzmtx 

sb&^-yltMtmLX^zm.&T-'? t LTJlM£ft 

®&/<*-^!&mc+ft\zmmLx^z><D-e. m&'** 

- y-mm <om®ft <o iyfy yjgs t ^ft-eft $ v > 

So 

[0 0 18] *^?qt4^fc, aiy^v^SftfclllS^^ 

->«f»*sj;if3iyf-v^*ftfc7* h y y^7 • r 

gt*i tTfx-y?- y ?lz£VMf$.Z*itcy* b9V>fyy 

• Tyj *>b-*-t bZ^frmZTyJ *>b-?—? 
tta*0/h$v^-^*»6>«*Sft-C^5*-6"T-iJ' t 

Lxm&£iim%&'i^^-?\t®&'<?-->¥fm<am 

2 f&«T£D7Ct $ Oi y f-y?®)$. t fflSSlt&'<tr 

- yftWKDM £ <D 2 feUTCOA £ O^-ft t LTV * 5 

V^-^14, (Hl^ : ?->#m<fffi«W2f&aT©>ct 
WT©ft^^tj£^WLT^5o ^H^w^ftbtJit/^ 



(5) 



[0 0 19] 

mffiZffiXbtlX (ttMZIXX) \^Ty4 ^VK- 

fcsiv n yfoi y y ^ i itm. Lxm t < fiv ^ms. 
x*^y3-vy£tiz>zbtf%:mw<omw%\z£^xmm 

^^■vf-v-ynm^ b. m^hu^=^ay±jvruy(\z.-ta 

l^T#btt7cS EM (ScanningElectro 
n Microscope £43!*^-®$^) 5*-* 

t(cs-jv^Tia(-M»$^5(0T% -?-?mm*&i-f 20 

h ^ (i^aj^F *Jt£ t tt o T L * 5 o 

[0 0 2 0] ^©ifrg-|i*5V^-C««$*Lfc-r-<^oo- 

5 a A li^Jc ttftfW $ *vt V* V katw r. b 14 1 
uy=?-<D&.Mxii, iti^r*-^ hit<ntz£>[ctt 
[0 0 2 1] ±Jfi©BajHSr)li¥»:-f vx^^L 

i4\ a^is^atsn, ^oxy^y^jtit 

\^X^Z>'b£t£^—? <DT ^4 frbt£Z>Ki'&-?—7 b L 

OJ: 5 ^SfMO^O^fc <fcTJ^f fefcW LTV> 
5^-^^fig1-^ri:^T*t^ 0 Untie. «£<D-^- 
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3 icfjk £ ftT l> 3 4 5 ftSs $ ^ 5/ ^ >- ^©P^iSSr 

mm^mm owm'-kiiitz^bfrxzZo 
[0022] *%w<Dm^&)tm£T7-( 

f4, m4 7bm6\Z7f;£tLX\,^Z> 0 14 tOfefcrHCUol^ 

Te>^^fc^tScD/^$^^•7-^l7SrJ ^ «LTV^5 <> {sj^ft 
^HJfiro^ffi[c*5^T, /h£v^-*i7(4, "b" x 
"c" ^mZ^-fZmZMljMtDXZMtmLXior). 

v^-^1714, 11*1-5 (PII*££jft£ttS) 

— >^Dai^^ M/Vf-^0. 8/im<^g$t v 0 . 3 n m 
»*Si, 0. 2 4 /zm 2 ©lyfy^^tLTV^ 
^-g-, /^$V^-7-^17t.ri^^co^-ffi5r^•LTV^5r i 
^^f*LV\ $f*LVHJgCD^E«0 2 5 6MCDRAM 

0. 8(imX0. 3 /zmOft^Sr^ LTti 1 ?, 
±ot, 0. 1 6 575SO. 2 4 urn* <D^y=^>^ 

[0 0 2 3] /h$V^T7-Y^ > H-7-^17(7)^j£*5j:t^ 

fi!cLTV^/h$V^-^17(4, -ffl^o. 
^tLT«^$tt, t^oT, 0. 2 5(im <D*.y=f> 

^«?^*LTv^TtJ;v^ 0 rF^piHg^«ft*6i4, mm 

[0 0 2 4] — ^Wl-fi, trKO^yf-ls? 

$v^-^l7CDg$»Tt-fef4 % SiV^wvf-(Dfi$0 2 
f&«± lc Tfc o T J4/i fe 4V \ 
[0 0 2 5] /h$V>-7-^17»4, ^^-^fi^iia-f- 
5 - > b mWftlCfs) M\zt£Z>£o KStMrKEV * 
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*5V>T, KRU4, •v-^-fflOftSf^Li/^, <bL< 
*17©£a«*— ^WSeir*5V^T*— ©^Ctl^-v 

^i7©n«^rtt/iWii©»MBH:, «wi§6«©tftaiflB* 

[0 0 2 6] *17{4, 77^^yK-^0 

SitiSTtS. 04x.tf, H4C*S*i,-CV^*J:5K. 10 
^1714, /h$V^-i?17coft$ "b" l~^L 

VM4, H5fc^$n-CV^5-J: 4£i*g£*t|pl LTE 
«$ftfc/h$v^-*l7' ©«$:©«£ Lfc?iJf4, J£v^ 
Hfc^-fS^— *15' Sr^fiK1"5o 0 6©EeK*5V> 
T, «&«&#flLTEBSftfcl?iJ©/h£<^-*i 
7" (4, /h£V^-?17"©ig "c" t^UvBSr^Ti- 

[0 0 2 7] «±, #*-LV^«*W*HJ6» 20 

©fcfflfcefteftfcaiifttttfflrt'e, te©a^©n*© 

[0 0 2 8] 

I3sw©sft*] aiiS'SfcijfcrwawKinii, a 

UlcfclHr 5 r. t ©T'# 5 T 7 -< ^ > V t-9 *J 4 tf/ * 
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[Ull] ^h^V^©7W;as^££ftTV^ft3l?8[ 

¥S0<, 

[02] i#©afif©T7-r^vh^-^*sjg*$ii-c 

[123] #*Efc£oT%*Sftfc«£©»^:£y?->' 
^©raSSr^LTVS, M^>'^i3«t0 5 ii^©-r^. 

* © T y 4 * y v - 9 & ags b X ^ 5 a?© 

h^-^^£ftT^5¥^#?^©T7'1'>> h 

[05] #*W<Dte©3£Sfi©JB|gfc«.5, M77^f^ 

-*fUs£©g|S#l$±ffi0o 
[06] *3BW©*e>fcfl&©HIS©^ftl-fii5, »£7 
7-T ^ V h^-^^J*$itfc^^!7 ia©7 7-1* 7< 

[«F#0>JMi] 

1-|h]8&a?*->, 3-77^^VK-^, 5-81 
V>M^i^, 7-SiNl, 9-77-f^ >■ h-v— 
^ffi$, 15, 15', 15"-77-f^yF-7- 
17, 17', 17""4J^-* 



[01] 



[02] 
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[SlttiH] ¥-$.1 2^91 1 4 0 (2 0 0 0. 9. 1 
4) 

[^SttiEl] 

comt&n 2 g«T©* t £ (D3L y y-mt&z^ LT V ^ 

So 

-x-hzrn^ v ^^^^m^x^^t^mt-t^ 



•9, 0. 1 6 575SO. 2 4(im ! <D*--y f"y y**lW£ 

8 ] mm^mmtmit, # v -> y = ^£^tr 
t -r 5 is** i i5«sw^^*aiHiBSossig* 

[ItMll] ^»4, ^rwv-^roft^l^ 

#« l E*©iNf«:*aiHlBoKJg*ffi. 

x w t *&®.k -r 5M*« i iE«©^w»*aiH]K 

[»M14] xy^-i'^KiOJBlftSnfcB*^ 
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[ft** 1 7 ] mife^v^ h i/^^ti, mz&xmxh 

<0, 0. 1 6 575H0. 2 4^m ! <r)^-y*?^> 

[in** 1 8 j mmm^ h uy^n^ ^mftttmxft 



[»#* 1 9 ] fuffi^ftttl^ # D •> y => vfcitr 

Egg, 

[1***2 3] /h$V^-*M±, *#*hS] 
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